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PURPOSE: To realize highly reliable high density mounting 
on a wiring board by 

employing multistage or laminar flip-chip mounting of 
semiconductor chips . 

CONSTITUTION: A first semiconductor chip 5a having a first 
bump electrode 6a is t 
placed on a bonding pad 8a. A second semiconductor chip 5b 

having a second 

bump electrode 6b and flip-chip mounting the first 
semiconductor chip 5a while 

opposing active element regions 7a, 7b forming faces each 
other on the surface 

thereof is placed on a bonding pad 8b. Furthermore, a 
third semiconductor chip 

5c having a third bump electrode 6c and flip-chip mounting 
the second 



semiconductor chip 5b while opposing active element regions 
7b, 7c forming 

faces each other on the surface thereof is placed on a 
bonding pad 8c. The 

semiconductor device is constituted in multilayer of three 
or more layers. 

This constitution reduces wiring board area required tor 
mounting greatly as 

compared with the overall planar area of the semiconductor 
chips 5a-5c. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[tadustrial Application] this invention relates to the semiconductor device which was applied to the semiconductor device, 
especially constituted mounting to a wiring substrate side for two or more semiconductor chips possible with high density. 

[Description of the Prior Art] The demand which a semiconductor device (a semiconductor chip or semiconductor device) has 
towards high integration in recent years, and mounts this kind of semiconductor device to a wiring substrate with high density 
is also increasing. And as a means to mount a semiconductor device with high density to a wiring substrate side, although 
various methods are also proposed, the flip chip mounting method is mainly performed recently. Flip chip mounting is wire 
bonding mounting. As compared with TAB mounting, it is because a semiconductor chip can be mounted with high density. 
Namely wire bonding mounting The area which the lead pulled out from a semiconductor chip occupies by TAB mounting 
when a semiconductor chip is mounted is a semiconductor chip. One 2 to 3 times the area of this is needed. On the other hand, 
in FURIBBU chip mounting, the area of a semiconductor chip is sufficient for the component-side product of a 
semiconductor chip, and it can mount a semiconductor chip by the upper part of the body which adjoined mutually. Therefore, 
as compared with flip chip mounting, it is wire bonding mounting. The component-side product of a semiconductor chip TAB 
mounting It becomes about 1 / two to 1/3, and the limitation of densification is made. 

[0003] By the way, since the aforementioned flip chip mounting is the so-called flat-surface mounting, packaging density also 
receives restrictions from a wiring substrate side, and there is a limitation also in the densification of mounting, such a 
problem » receiving - for example, - as [ indicate / by IMC 90 Proceeding ] - the laminating of the tape career of TAB 
mounting is carried out, and a means to arrange a semiconductor chip in lengthwise and to mount it in three dimensions is 
proposed as indicated by a means to mount a semiconductor chip in three dimensions, or EP&P 1990p76 

[0004] u u • # 

[Problem(s) to be Solved by the Invention] However, in the aforementioned 3-dimensional (target) mounting, when the size ot 
the semiconductor chip mounted like **, for example, a memory chip, is not the same or a configuration is uneven, there is a 
problem that densification of mounting in alignment with the purpose cannot be attained. 

[0005] The composition which, on the other hand, mounts the semiconductor chip from which size differs in multi-stage as 
shown in drawing 6 in cross section is also tried. That is, about each semiconductor chips la, lb, and lc from which size 
differs, wiring was extended from the bonding pad of an active element field side to the rear-face side, respectively, the 2nd 
bonding pad 2a, 2b, and 2c was formed in the rear face, and the composition which mounted each semiconductor chips la, lb, 
and lc in the 3rd page of a wiring substrate in multi-stage is taken through these 2nd bonding pads 2a, 2b, and 2c. however -- 
****** it is difficult to form the 2nd bonding pad 2a, 2b, and 2c in the rear face of semiconductor chips la, lb, and lc, and it 
drills a hole in semiconductor chips la, lb, and lc and forms the 2nd bonding pad 2a, 2b, and 2c in this composition using 
this hole -- the above - the drilling process of a hole is required Anyway, in composition of having illustrated to this drawing 
6 , there are problems, such as becoming a cost rise. 

[0006] Furthermore, as the semiconductor chip from which size differs is shown in drawing 7 in cross section, a laminating 
and the composition to arrange are also tried in multi-stage. That is, the composition which connected between mutual 
electrically by the wire bonding 4, and mounted each semiconductor chips la, lb, and lc from which size differs while 
mounting it on the 3rd page of a necessary wiring substrate in laminating one by one, having used the active element field side 
as the upper surface is taken. However, in this composition, since other semiconductor chips are mounted on the active 
element field side which makes the exoergic side of semiconductor chips la, lb, and lc, there is a problem that the reliability 
in respect of a function is spoiled that it is easy to become inadequate radiating heat, this invention was made in view of the 
above trouble, and aims at offer of the semiconductor device with which mounting with high high density and reliability was 
constituted by the wiring substrate (circuit board) possible. 

[0007] J . . u . , 

[Means for Solving the Problem] The 1st semiconductor chip to which the semiconductor device concerning this invention 
has the 1st bump electrode on a bonding pad, It has the 2nd bump electrode higher than the sum with the height of** of the 
1st semiconductor chip of the above, and the 1st bump electrode on a bonding pad. And the 2nd semiconductor chip which 
the active element field forming face was made to counter mutually on the field in which the 2nd bump electrode was formed, 
and carried out flip chip mounting of 1st at least one semiconductor chip, It has the 3rd bump electrode higher than the sum 
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with the height of ** of the 2nd semiconductor chip of the above, and the 2nd bump electrode on a bonding pad_ And the 3r d 
Temiconductor chip which an active element field forming face is made to counter mutually on the field ,n which th > 3rd 
bump electrode was formed, and carries out flip chip mounting of 2nd at least one sem.conductor ch.p ,s prov.ded, and .t is 

Sw«ta5to cXosil^oXaforementioned semiconductor device, flip chip mounting of the 3rd '^^^ 
which accomplishes the composition which applied correspondingly above is earned out m the 4th ^"»^ ^ 
and the composition of flip chip mounting profit and still multilayer-arrangement can take the 4th semiconductor chip to the 
5th semiconductor chip side similarly. And it is also possible to attach at least one sort, such as a chip resistor, a chip 
53?, thin film resistor, and a thin film capacitor, to the semiconductor chip side which constitutes this semiconductor 
device, and such a thing is desirable from points, such as miniaturization of circuitry. 

[Sionl According to the semiconductor device concerning this invention, compared with the case of flip chip mounting 
usually performed in the semiconductor chip in order to take the multi-stage composition which it was, and was earned out 
and carried out flip chip mounting in laminating, high density assembly can be easily attained in the composition of a 
mounting circuit apparatus. That is, since the wiring substrate area which mounting of a semiconductor device takes is sharply 
reduced compared with the superficial whole surface product of the semiconductor ch.p which forms the aforementioned 
semiconductor device, high-density-assembly-ization is realizable. And since it is not necessary to form a bonding pad m the 
rear face of a semiconductor chip, since good heat dissipation nature was held and demonstrated, when a mounting circuit 
apparatus is constituted, it not only also simplifies composition, but it presents a reliable function. 

[Spiel The following, drawing 1 , and drawing 2 (a) - 0) The example of this invention is explained with reference to 
drawing 3 . drawing 4 , and drawing 5 . _ 

rOOlll Drawing 1 is the cross section of the example of important section composition of the semiconductor device 
conce rning this inv ention. In this drawing 1 , 3 is the wiring substrate which mounted the semiconductor device 5 concerning 
this invention, and the aforementioned semiconductor device 5 is constituted as follows. The 1st semiconductor chip which 
has 1 st bump electrode 6a on a bonding pad Namely, 5a, It has 2nd bump electrode 6b higher than « of ^miconductor chip 
5a of the above 1st, and the sum of the 1st bump electrode 6a height on a bonding pad. And active element field 7a and 7b 
forming face are made to counter mutually in the field (on a field) in which 2nd bump electrode 6b was formed. The 2nd 
semiconductor chip 5b which carried out flip chip mounting of the semiconductor chip 5a of the above 1st, It has 3rd bump 
electrode 6c higher than ** of semiconductor chip 5b of the above 2nd, and the sum of the 2nd bump electrode 6b height on a 
bonding pad And active element field 7b and 7c forming face were made to counter mutually in the field in which 3rd bump 
electrode 6c was formed, and the composition of having provided 3rd semiconductor chip 5c which carried out flip chip 
mounting of the semiconductor chip 5b of the above 2nd is accomplished. . 
[00121 And the semiconductor device 5 of the aforementioned composition can be easily manufactured by the following 
meanses Drawing! (a) - (j) It is what showed typically the example of an embodiment which manufactures a semiconductor 
device 5, and first, bonding pad 8b prepares 2nd semiconductor chip 5b formed in the field to which some passivation films 
were removed, and exposes bonding pad 8b page to the aforementioned bonding pad 8b forming face of this 2nd 
semiconductor chip 5b, for example, prepares polyimide resin layer 9b. Formation of this polyimide resin layer 9b is for 
example, a polyimide precursor. It exposes, after carrying out the spin coat of UR-3 140 (the Toray Industries make, 
tradename) to the whole surface, and it is a developer. After developing negatives by DV505 (the Toray Industries make, 
tradename) and carrying out opening of the bonding pad 8b page, it heats at the temperature of about 400 degrees C, and it is 
a polyimide precursor. UR-3 140 school is made to polyimide-ize (drawing 2 (a 

r00131 Subsequently, it is an etching resist on the aluminum/Ti stratification plane vacuum evaporationo and after forming 
about a aluminum/Ti layer on polyimide resin layer 9 the b-th page formed above. An OFPR-800 spin (Tokyo adaptation 
company) coat is carried out, and the etching-resist pattern which connects prebaking, exposure, and development to deed 
aforementioned bonding pad 8b one by one is formed, thus, the mixed liquor of the phosphoric acid after forming an 
etching-resist pattern / acetic acid / nitric acid - aluminum - EDTA/NH3 / H2 02 Ti - ** - after carrying out selectwe 
etching one by one, the aforementioned etching-resist pattern is accomplished OFPR-800 a layer - removing - 2nd wiring 
putter 10b is formed ( drawing 2 (b)). ,,, 
[00141 The 2nd circuit pattern of the above On the field in which 10b was formed, it is the 2nd bonding pad like the 
aforementioned case about polyimide resin layer 9c. It forms except for the portion equivalent to 1 la (drawing 2 (c)). On the 
field in which the aforementioned polyimide resin layer 9c was formed, the Ti/Cu layer 13 is formed by vacuum evaporationo 
( drawing 2 (d)). Subsequently, it is a thick-film resist on the 12th page of the Ti/Cu layer which carried out [ aforementioned 

formation. The spin coat of AZ 4903 (Hoechst Japan make) is carried out, and it is thickness. 500 micrometers The resist 
layer 13 of a grade is formed and exposure and development are performed one by one. From bonding pad 9b which has 
opening of 100 micrometer **, one side is 20 micrometers. Small 80 micrometers Opening 14 is formed (drawing 2 (e)). 
Copper-sulfate 250 g/1 and a sulfuric acid (specific gravity 1 .84) after carrying out [ aforementioned ] masking It is current 
density flooding with the solution which consists of 50 g/1, setting it as the degree of bath temperature of 25 degrees C, and 
using high grade copper as an anode plate by using the aforementioned Ti/Cu layer 12 as cathode 5 A/dm2 It is copper 
impressing and stirring gently. 450 micrometers It plates. Then, the plating bath which consists of all tin 40 g/1, 1st tin 35 g/1, 
lead 44 g/1, isolation boric-acid 40 g/1, boric-acid 25 g/1, and glue 3.0 g/1 is used. It is current density, using cathode and 40 /o 
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SUZU ** as an anode plate for the aforementioned Ti/Cu layer 12. 3.2 A/dm2 It is 50 micrometers about the alloy of tin / lead 
=40/60, impressing and stirring gently. Continuation plating (drawing 2 (f)) is carried out, and 2nd bump 6b is formed. 
r00151 Thick-film resist which had accomplished the plating resist film after forming 2nd bump 6b with the above 4903 layer 
of AZ(s) 13 After carrying out dissolution removal with an acetone (drawing 2 (g)), with for example, the solution which 
consists of an ammonium persulfate / sulfuric acid / ethanol by using the aforementioned tin / lead (2nd bump) 6b as an 
etching mask The exposed aforementioned Ti layer is **********ed after etching the exposed aforementioned 1 Cu layer with 
the solution which consists of EDTA, ammonia, and a hydrogen peroxide further, and dissolution removal of the resist OFPR 
layer 9c is carried out with an acetone after that ( d£a\vin_2 (h)). , ,. . , 

r0016] On the other hand, it consists of operations to which 1st semiconductor chip 5a also applied correspondingly above. 
That is bonding pad 8a prepares 1 st semiconductor chip 5a formed in the field to which some passivation films were 
removed. Here, as the 1st semiconductor chip 5a, the configuration and a size can contain and arrange in the bump electrode 
6b field of semiconductor chip 5b of the above 2nd. Bonding pad 8a page is exposed to the aforementioned bonding pad 8a 
forming face of this 1st semiconductor chip 5a, polyimide resin layer 9a is prepared, and the vacuum evaporation and 
formation of a Cu/Ti layer are done on this polyimide resin layer 9 b-th page. Then, it is a thick-film resist on the 
aforementioned Cu/Ti stratification plane. The spin coat of AZ 4903 (Hoechst Japan make) is carried out, and it is 50 
micrometers of thickness. One side is 20 micrometers for example, from size [ of bonding pad 8a / of 80 micrometers j 
about the field corresponding to [ form the resist layer of a grade, perform exposure and development one by one and ] the 
aforementioned bonding pad 8a page. Opening is carried out to small 60 micrometer **. Thus, copper-sulfate 250 jjl and a 
sulfuric acid (specific gravity 1 .84) after masking It is current density, flooding with the solution which consists ot 50 g/1, 
setting it as the degree of bath temperature of 25 degrees C, and using high grade copper as an anode plate by using the 
aforementioned Ti/Cu layer as cathode. 5 A/dm2 It is 40 micrometers about copper, impressing and stirring gently. It plates. 
Then cathode and 40% SUZU ** are used as an anode plate for the aforementioned Ti/Cu layer using the plating bath which 
consists of all tin 40 g/1, 1st tin 35 g/1, lead 44 g/1, isolation boric-acid 40 g/1, boric-acid 25 g/1, and glue 3.0 g/1. Current 
density 3.2 A/dm2 It is 10 micrometers about the alloy of tin / lead =40/60, impressing and stirring gently. Continuation 
plating is carried out and necessary bump electrode 6a is formed. 

[0017] Thick-film resist which had accomplished the plating resist film after forming bump electrode 6a with the above After 
carrying out dissolution removal of the 4903 layer of the AZ(s) with an acetone, the aforementioned tin / lead (1st bump) 6a 
are used as an etching mask. With the solution which consists of EDTA, ammonia, and a hydrogen peroxide further after 
etching the exposed aforementioned Cu layer with the solution which consists of an ammonium persulfate / sulfuric acid / 
ethanol The exposed aforementioned Ti layer is **********ed, dissolution removal of the resist OFPR layer is carried out 
with an acetone after that, and 1 st semiconductor chip 5a is obtained. 

[0018] Furthermore 3rd semiconductor chip 5c is manufactured according to the manufacturing process of 1st semiconductor 
chip of the above 5a, and 2nd semiconductor chip 5b. The 3rd bonding pad 1 lb by which the configuration and a size can 
contain and arrange semiconductor chip 5b of the above 2nd as the 3rd semiconductor chip 5c in the composition of this 3rd 
semiconductor chip 5c in the field of protruding bump electrode 6c, and bump electrode 6of semiconductor chip 5b of the 
above 2nd b is connected to the active element field 7c page It is formed. Furthermore, it is set up more than the height which 
can also contain and arrange the height of the aforementioned bump electrode 6c which carries out a protrusion in the form 
which carries out the interior (built-in) of the semiconductor chip 5b of the above 2nd into the field of bump electrode 6c, i.e., 
the thickness of 2nd semiconductor chip 5b, and the sum with the height of the bump electrode 6b. 
[0019] Next, bump electrode 6b and 2nd bonding pad 1 la necessary to an aforementioned active element field 7b top To up 
to 2nd semiconductor chip 5b prepared, this 2nd semiconductor chip 5b is received. Maintaining 1st semiconductor chip 5a at 
the physical relationship of a face down About bump electrode 6of 1st semiconductor chip 5a a, it is 2nd bonding pad 1 la of 
2nd semiconductor chip 5b. Alignment is carried out using a one-way mirror, and they are these bumps electrode 6a and 2nd 
bonding pad 1 la. It is made to opposite-**. In addition, it sets at this process and they are aforementioned bump electrode 6a 
and 2nd bonding pad 1 la. The eutectic-solder layer is made to be beforehand placed between the fields which opposite-**, 
and 1st semiconductor chip 5a is held to the collet of heating mechanism attachment, and the aforementioned operation is 
performed And bump electrode 6of semiconductor chip 5a of the above 1st a and 2nd bonding pad 1 la of 2nd semiconductor 
chip 5b It is in the state made to opposite-**, for example, both are electrically connected the inside of nitrogen atmosphere, 
and hy heating at about 280 degrees C ( drawing 2 (i)). 

[0020] After carrying out flip chip mounting of the 1st semiconductor chip 5a with the above at 2nd semiconductor chip 5b, 
the semiconductor device concerning this invention is constituted by [ which carry out flip chip mounting of the 2nd 
semiconductor chip 5b this 1st semiconductor chip 5a was made to mount further at 3rd semiconductor chip 5c according to 
the aforementioned mounting means ( drawing 2 (j)) ] carrying out. 

[0021] It sets in the aforementioned composition and is 1st semiconductor chip 5a. 3mm**, the five b4mm [ of 2nd 
semiconductor chip ] **, and 1st semiconductor chip 5c The semiconductor device which sets it as 5mm**, respectively and 
turns to it the case of the mounting circuit apparatus constituted from a conventional wire bonding method when it mounted in 
the wiring substrate side and the mounting circuit apparatus was constituted - comparing - packaging density 5 times -- 
moreover - the case of the mounting circuit apparatus constituted from a TAB method « comparing - packaging density It 
was improving by 4 times, respectively. Furthermore, when the thermal resistance of a semiconductor device is evaluated, 40 
degrees C/W in composition of being 20-degree-CAV with the chip of 5mm**, and having carried out the laminating by the 
wire bonding method by natural air cooling, (refer to drawing 7 ) is received. The thermolysis property of double precision 



http://wvvw4.ipdl.jpo.go.jp/cgi-bin/tran_vveb_cg 



was shown. Moreover, the increase in the Yukinari **** result and connection resistance was not accepted in the composit on 
shown in drawing 1 about the mounting circuit apparatus which carried out flip chip mounting in a 25 degrees C (5 mm) - 150 
degTe C MSdfcee C (30 min) to ] (30 min) - 25 degrees C (5 min) heat cycle test (1000 cycles), but high reliability was 
shown also in respect of the function. , . 

r00221 It is what showed other examples of important section composition of the semiconductor device concerning this 
invention in cross section, it sets in this composition, and drawing 3 is a CCD chip to a glass-substrate 3 side instead of a 
wiring substrate. It is a driver IC about 15a. Bump electrode of 15b In the form which carries out interior into the field of 16b, 
it is a CCD chip. 15a and driver IC The composition which carried out FURIBBU chip mounting of the 15b, respectively is 
taken. Since the signal which received light through glass-substrate 3' was controllable by driver-IC 1 5b, compared with the 
case of the composition using the conventional flexible substrate, the miniaturization of electronic equipment of the case ot 
this semiconductor device was also attained. . 
r00231 Furthermore, drawing 4 is what showed another example of important section composition of the semiconductor 
device concerning this invention in tropia, and, in them, 1st semiconductor chip 5a is carrying out flip chip mounting on the 
3rd semiconductor chip 5 c-th page in this example of composition. [ two or more ] 8c is the 3rd bonding pad and 1 l b by 
which 3rd bump electrode 6c is prepared in the upper surface in drawing 4 . It is the 2nd bonding pad which bump electrode 
6of 2nd semiconductor chip 5b b etc. connects. The densification of the semiconductor chip in a semiconductor device is 
possible, and in the 3rd semiconductor chip 5c page, in this composition, a chip resistor, a chip capacitor, a thin film resistor, 
a thin film capacitor, etc. are combined, and it is easy to mount it. <.,-__• a ♦ 

T00241 Drawing 5 is what showed in tropia the example of important section composition from which the semiconductor 
device concerning this invention differs, and is carrying out flip chip mounting in this example of composition further again 
for example in the form where 1st semiconductor chip 5a was made to cross on the 3rd semiconductor chip 5 c-th page. That 
is in the semiconductor device concerning this invention, the composition which carried out flip chip mounting ( which 
does not arrange the sense) can be taken to arbitrary sense according to configurations, such as semiconductor chips 5a, 5b, 
and 5c, (without restraining the configuration of a semiconductor chip). 

100251 In addition this invention is not limited to the aforementioned example, is changed in the range which does not deviate 
from the summary, and can be carried out. For example, the conductive layer of it not being limited to Cu/Ti and the number 
of semiconductor chips which carries out flip chip mounting still in multi-stage not being limited to the aforementioned 
instantiation, either which may perform formation of a bump electrode with other Au(s) of Cu, Pd, Pt, nickel, etc., and 
accomplishes cathode by electroplating at the time of formation of a bump electrode is also natural. 

[0026] , . , . , 

[Effect of the Invention] Since a wiring substrate side can be used in three dimensions compared with the case where a 

semiconductor mounting circuit apparatus is constituted, by semiconductor device * and the conventional flip chip 

mounting concerning this invention, it becomes realizable [ a high-density-assembly circuit apparatus ]. And on the other 
hand while being able to attain reliable electric connection, without requiring complicated work etc. in this densification 
achievement compared with the method learned conventionally, since good thermolysis nature is presented, it is reliable and 
composition of a high-density-assembly circuit apparatus can be aimed at easily. 



[Translation done.] 
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CLAIMS 



Claim 1 The semiconductor device characterized by providing the following. The 1st semiconductor chip which has he 1st 
bump electrode on a bonding pad. The 2nd semiconductor chip which the active element field forming face was made to 
counter mutually on the field where it has the 2nd bump electrode higher than the sum with the height of * ■ o ^the 1 st 
^conductor chip of the above, and the 1st bump electrode, and the 2nd bump electrode was formed on the bonding pad, 
and carried out flip chip mounting of 1st at least one semiconductor chip. The 3rd semiconductor chip which the active 
ct^ld^ng face was made to counter mutually on the field where it has the 3rd bump e ectrode ^higher than the > sum 
with the height of " of the 2nd semiconductor chip of the above, and the 2nd bump electrode, and the 3rd bump electrode 
was formed on the bonding pad, and carried out flip mounting of 2nd at least one semiconductor chip. 
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http://www4.ipdl.jpo,go.jp/cgi-bin/tran_web_cg 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 

[Drawing 11 The cross section showing the example of important section composition of the semiconductor device concerning 

this invention. . 
[D rawing 21 It is what shows typically the example of an embodiment which manufactures the semiconductor device 
concerning this invention, (a) The cross section and (b) which show the state where the insulating layer was formed in the 
semiconductor chip side The cross section showing the state where the circuit pattern was formed on the insulating layer, (c) 
The cross section and (d) which show the state where the 2nd bonding pad was formed The cross section showing the state 
where the conductive layer for plating was formed, The cross section showing the state where (e) carried out patterning of the 
plating resist film, (f) The cross section and (g) which show the state where plating formation of the bump electrode was 
carried out The cross section showing the state where the plating resist film was removed, (h) The cross section showing the 
state where the 2nd bonding pad was formed, and (i) are the cross section showing the state where FURIBBU chip mounting 
of the 1st semiconductor chip was carried out in the 2nd semiconductor chip side, and Q). Cross section of a semiconductor 
device. 

[Drawing 31 The cross section showing other examples of important section composition of the semiconductor device 

concerning this invention. . 

[Drawing 41 The cross section showing another example of important section composition of the semiconductor device 

concerning this invention, , 

[Drawing 51 The cross section showing another example of important section composition of the semiconductor device 

concerning this invention. . 

[Drawing 61 The cross section showing the mode which mounted the conventional semiconductor device in the wiring 

substrate side. . . 

[Drawing 71 The cross section showing other modes which mounted the conventional semiconductor device in the wiring 

substrate side. 
[Description of Notations] 

la, lb, lc Semiconductor chip 2a, 2b, 2c - Bonding pad 3 Wiring substrate 3' - Glass substrate 4 Bonding wire 5 -- 
Semiconductor device 5a - The 1st semiconductor chip 5b -- The 2nd semiconductor chip 5c The 3rd semiconductor chip 
6a -- 1st bump electrode 6b -- 2nd bump electrode 6c - 3rd bump electrode 

7a, 7b, 7c - Active element field 8a, 8b, 8c « Bonding pad 9a, 9b, 9c -- Polyimide resin layer 10a » Circuit pattern 1 la and 
1 lb - The 2nd bonding pad 12 - Ti/Cu layer 13 -- Resist layer 14 -- Opening 15a -- CCD Chip 
15b -- Driver IC 16a -- CCD Bump electrode of a chip 16b ~ Bump electrode of a driver IC 
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DRAWINGS 



[Drawing 11 
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[Drawing 71 
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B30A'y7Htffi6c^{RSit!tfflJ:ti3V>'rS^tffi 
7c^ffi2:^[6]$-ii-C^ : 5:< i: t> HBO 
3g 2 tf^ttf- -y 7"5b$r 7 li -y mg-f £35 3 <Wm> 
^■yT5ci:^BffiLT^I.^fc^#S!L. 3lW±0£ 



B 




60 *l«f?y^«ti 



(2) 
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1 



im&A 1 3 *>f>/A- -y F JtfcSS 1 WN'yrflffi 

fries* i <r>*mwi- ? rowa Jtfss i wtyrwsn 

^isMfflfcttflS^T^SK fc fc 1 ffl^fit 1 

*?• y 7* 7 'J 7 rf - 7 7°2l§£ Ufc* 2 7 7° 

iUt$2W^7ti«^J fcOftU: 0 fc ftV>S5 3<7) 

A'yrmi&S-* L , A>o3S 3 fl^yriftWBjRS fifc 
* < fc fc 1 ffl^m 2 osmiftf - 7 7°£ 7 'J 7 7°*^ Lfc 

[«HBOi«llBrKW] 
[000 1] 

[aaLtawaaiH *»>Btt^mw(ti6acffi | 3. mz 

[0002] 

(^»»^7 7%t«i i t i « 

36t4#SfcLT, #*ft#&fctg3gSfrtul>rt>\ * 
5SJi± 1 7 'J 7 7'f- 7 T^SKFtfeW fc^lT V *4 . 7 'J 
■y7^77°Hg(i, 7^-V-^>T>/^^ TAB^ 
CittS LT , ? 7 , £SEaF*fc:fSSrc& 4*»4>? 

V^Jf-^yry^^ TABS8SK 

x -> t . -y 7° £ 2?g . v r 

CO 2~ 3fg<7««£&gfc-t&,, -3u 7'J y7i-v7 
S&W%&. *mfc+v70>98Sfflin&*P*fc1'v70> 

Lf*4. Wri^T. 7y*7"?--y73SgteJtRt4 

fc. v^-v-^yry/H^TABH^ii^^yr 

c^UfflfS* 5 l/2~ l/^St^ 1 ). MHfcfltfHRff* 
£LT^4. 

[ 0 0 0 3 ] fc <! 3T\ mil? U -yTf- >y7*^Ui. V> 

&raSifc*fLT, £fc;ifc£ IMC 90 Proceedi ng£iB»S 

T. ¥***?7'*3<K7nfcSI»t4#a.. J>4^liEP 
&P 1990 p76fcE«3fvO*4J:9fc:. ^frf-vrS 
«MrfflCM*T 3 <J^C38**4¥a#«*3it-CV* 
6. 

[00 04] 

[BffljWIWtU^fc^iHI] LfrL**^. mrtB3 



[ 0 0 0 5 ] -2k 4¥WKf- 77fe. B 

6 tsfBBWtc^i- r k < zmnzmtf 4** t** 

*vt^4. ffcfcfc, ^Xo||ft£#^ti^-7 7°l 

a, lb, lcfco^T, **i«iIE»*F«WIB<0!KVt 
y/A-y h'7^KMlKci2ill£3l£#U MfifcfB2*> 

10 tfy-r'f y^.y H2a, 2b, 2c£f§W\ .Iftfes^O*' 
yr-<y^A'-yF2a, 2b, 2ciitlX, 
&tmfrv7\*, lb, lcfc^KWfcia&LfcttlSfctR 

la, lb, lcCOKffit, ^2f0^yf'f >^~?-yH2a, 2 

b, 2c fciwt* i t mmx-h y . * fc^imi*^ -y 7-1 

a, lb, lct?L*»lftt, £*>n.*flJfll/CfS20);Ky 
T-f y/A°-y H2a, 2b, 2c^lS(tl>t tTi, lifE?L<0 
»RIiSfelM-*. ufixtLtt., i«H6tBK?L 

20 [0006] -t^f X<0*5r v?**. 

f--y7-la, lb, lcfc, iBWR?««iSi±iii:tt0rS 

WCIi. ^#*f--/7 , la, lb, lcO^fflSr^-ttSIS* 
^HBKHiCflSW^H*^ 7 7"^'-<"7 y h $ JiSfcto, 

30 tv^isiii^fcs. ^Wi^wpnast^fi^* 

[0007] 

i co*m#f- rk , yf* 7 K±tcffian i <o 
^ftf - 7 7°«)Ife <t t>"m 1 <oa> r«®<?5ftS k com 

40 n&tfB&ztLfcm±izti^xnwzffimm^mf& 

ti&ftft*itX4rt:< k 1 1 Mom 1 WW*f-yr«r 

7 y 7 7-f - 7 L tcm 2 <r)*mfc* v7k. $yr 
yyj^v K±fcffr£S2*5W#*'y7V>JS feil«P52 
<7)A'y7l;ffitO^ tcoftJ: 0 tSv^3«0A'y7^tffi 

L , 3 c7)A' y TMiVJBJRS *ut ffl±C*J v ^ 

T5v^lB««^«W^iB*»MS^^*< * fc 1 

2 7 7°$: 7 'J 7 7* 7 7-^Hi-l.® 3 
-v7k *m IX tzh Z k zmkti , 

[0008] mimm&mmmz&^xit, ±saz 

50 mttMf&im^3C0^fo*v7£%4?>¥mfa1- 



( 

3 

■y 7" * IS 5 -y 7ffifc 7 U -y 7*f- 7 7^1 £ k 

o¥&ttgH£t»l£-f 4¥*tt* -y 7TB t , fc k 1 tff- 
•/7°SSl, f-7 7-nyf^, Unfits. »JB a y-fy 
■Wrif<0. il«flr<ttia«:fiKLrt}<ii:t>^ri6 
T\ Z o LfzZ b liEII&HWtoa WW MA£S>j£a» 

[0009] 

[ffffli *mMwmfc£.mz£tai. ***** 

7"fc#8W&v*U!WWK7 U -yrf-yTHKUfcifcR 
a«ff*rflTV^7U •y7 , *-y79S605* 

^tjt^r, ^iiiHaai«)fli«t:*jv^a»fi»8* 
est*. 

[00 10] 

[»|] KT, HI. 02(a) ~(j) , 03, 04fc 

[ooii]0i t,i*m]i l zm¥mftimcDmumf& 
h ^Nif^sx 5 *g LfcaaaHsr. tiff B^stt^s 

f - -/ 7°t±5a, #y r y H±KUi2» 1 iSD^S*?- 

v ^ 2 co; n> ri:»b l , a*o3s 2 0; <yy°nmt> 

a, 7WBjSH£*Wl3-£T. fia»l WWtf-y7^a 
* 7 'J 7 7'* 7 7'Hg LfcSS 2 7 75b, *y 
r> y^-v FifcfTB* 2 -y 7'5b?>j¥*> itf 

»2*V<y7"«fi6b»"Stf>«J: 9 tS^*3W^7t 

rtfc8VVCS^fctBtt#FfB«7b. 7c#jSiBfc*tHl3tf 
T , IttSBffl 2 &m»f- -y 7°5b £ 7 'J 7 7* 7 7*ER t 
£Sf5 3 tf)¥zSft* -y 7°5c fc £ JLffit LfcfllJSS: * L-T v % 
4. 

[0 0 12] *LT. «nH«JS<^«*«il5li, ftO 
J:^*#SKJ:o"C«SK:liat»6. 02(a) -0) 

fzhcox\ tfyryy^-y vmK 

a yK<o^3^*>WJHS«fc»*5<ifclB2^»* 
-f7 7*5b£ffiSU ^3f52«¥*frf-7 7°5b<7X fflB 
#Vf F8W$£iBfc, ^>T>^'^°'y F8bffl£ 
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4 

5 Ffi|JM9W»&lSli. fcfc£tfiK'.M 5 Fffi 
|g* UR-3140 (SUK, ISiBi*) Sr^E^Xh°yn-F 
Lfctt. SMRtt DV505 (SCH!, IS**) fc* 

Oa^UT. #y-fy 7^ •yK8bffi£68PU'CA»£>, 4 
<^°Cm.^mXW!-XX^)^ 5 HUB* UR-3140& 
STTKU-fSH-ft*** (02(a)). 

[ o o 1 3 1 *vvc. mix-fmu^) 4 s Ywsm 

9bffl±t, Al/Til*J»-»JfiL^tt. -e^Al/Tiii 

ffl±tx.y^y^>^b ofpr-800 ( m^JtHb^t ) x 
$v?>yjtv mesawex-yf-yTVs'* b/^ 

EDTA/NHs / Hz 0 2 T'TiSrtli^S^X-y^y/ 
Hufex-y^y/P-^XbA^-VSrBic-r OFP 

R-800 «2:^*tT, %20f69W- MT&fith 
(02(b)). 

[0014] «ISIS2«0S»'^->' 10bSr»fi£t^ffi 
±K S sK'J >f S HfS)]il9c2rBuiao^i:|5iaicUT, 

) K2<n#>T>7*v* n^zwrnhmzw^xm 

fctt (02(c)). HuffrKlM 5 KW19c5rffMU^ 

(02(d)). fcWt, mie^BKt?tTi/Cuai2H±^, 
Sll/y'Xb AZ 4903 (A.dfXh^-vAVaM) 

ya-hLT. Mi? 500 jum nXd^^MO^BfH 
^yfy^f^ F9bi 0 t « — jH^/zm ^§V^80jub 

wfflp«i4t»)«t6 (02(e)). Mia^x^y^t^ 

ft, 8H8IH250g/l, Kit (JtSl-84 ) 50g/l*»t«*» 

0 atitatt, ?giS^25 c CtiS^L. mieTi/Cull2?r 

L-CIK^taWPt** 1 ^* 450//m ^'ydf-TI.. * 
^XX40 g/1, miXX35 g/1, 1844 g/1, iW 
*<7K40g/l, *>7K25«/1, -*73.0«/l*^*S^ 
•y^i§SrfflV\ fflSTi/Cull2S:l8tffi, 40%XX£5rH 
SfcLT. *ffi«JK 3.2Vdm2 saanLTli'W'CflHf 
L'5r*^XX/SS=40/60£7)-&^S:50/ J tm jU&X 7^ 

(02(f)) LT. m2WN'y7'6b5r^-ri.. 

[0015] 1MBKJ: 0*2<V<y7*6b*»*Lfcft. 
10 >-y^U^hBI*«tTV^)iltV^h AZ 4903S 
13*, fefcitfT-bhy-cafflfflfcitT^ (02 

(g», friexx/is (»2<o/n>t) 6b&x-y^-y/v 

^«4«S»'C, B!BLfc19ECu!fcx.y*-y* r ft. Sfe 

u^fiieTii&xv^y/t-c. -t^fti/^hOFPW 

9ctr-bbi^C«W»*^4 (02(h)). 

[0016] fit 1 co^^f-yrsat KrECHS t 
50 i>\ n 7 ^-y3yKHjt»WJ«tMJ 



(4) 
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^m^/7^ttx^ *&s**wb*2 

F8aBl£;B£. if-Vr^?*"* F8affi£f§ 
aSS-tT.'KU'f 5 FffllM9a*S»t. £0)jK!M 5 F® 
Jlil9bffl±K. Cu/TiJf£ig*- JBlfctS. **>ft* H 
ISCu/TilffiitJflib^h AZ 4903 (M^b^t 
AVtti?) SrXtrya-M/C. §yi50jum WL<n\»V 

xhmzm&i. nut. nmmM^K mixyry 

>y F8aO*£ £80/xm ° «t 0 t> . — 2L#20jui V^60 
Am a iOidtrex^y^U:®. 8& 

SM250g/l, OK (JtMl.84) wx^h^mm^A 

X40 g/1, SllXX35g/l, #B44 g/1, »*^1£40 g/ 

1, *>7l?25 g/1, -A VLOg/lfrhfolX 

\>\ mieTi/CulSrltffi, 40%XX££^«ii: LT. « 

/i8 = 40/60£7)^2rl0Ati £Rj( -y^UC. 0fgW>' 

[0017] H9KKJ: >) Ay7"«tt6afc#JRU:SL ^ 

•y^l^'XFJI^LTV^JJJiVvXF AZ 49031 

* , fc t tf r-fe h y-tiffisiifefe t -c *» . fliriex x/ 

•yf y/LT. %<7tf£U : JX F0FPRJI£7-fe FXt'jgfl? 
[0018]$ feK. Itfiem 1 «¥i*f775a^J;(; 
ttf •yX5c£IB§'tl>. £«»30¥»*f-y7^cO« 

rTO6c<0«*n dRIft • KB Uki h cOTh 9 , * fc 
*05ffi!l*?iBWfcffilC» MfE!g2O¥&ftf-'y7°5b<0 
y^yrmsebaWSajSnSSSO^yfy^^-y Kllb 

St>. ITie820^tt?-yX5b£Ay7*3^cOffi$ 

[ o o 1 9 ] at, mmmm?®ifflb±.izm<o^> 
rmmfoa xvm 2 xyryy^v Fiia tff&t^tit 

^&SS2c7)¥jSfkf- •yXBbi'V £ OS 2 -y 
WfiBHCRfcft t» & , » 1 -y X5a<7V \> 



XW§6a£, m2<7)¥#^-xT5bO|g2*>Ty/A' 
■yFlla K^-7 5 vt U Ztik 

^yrwSMiXtmzrKyfy^y Flla fc*t»S 

i^2*yfV/'A , 7 Flla #*ftg-f!>ffl^ W£ 
&¥ffll & MeS T J) 0 . * £8? 1 <D¥3*t -y X5a 

zmmmmn? v -y f tw&# lt «§a*fl*fr t 

V>4. *l/C, fflBISl^#*^vr5ac7)^yr«tB 
6a fc S 2 O^ftf - >y X5bOlf5 2 ^Vr y ^ -v F Ha 

io tzim£tttmx\ tztiimmnm^. 2so°c 

(H2(i)). 

[0020] UWBt i 1 )m20¥«*^-yr5WC, m 
(0^##:f - -y X5a$- 7 U >y 7°f - -y 7'^g Lfctt, <I 
! tfo^^f - .y 75a*iaiS*t« 2 OPRm* -v ?'5b 

* . «Esafi#stc* t r . s k» 3 <n*mm -v 7 

5cC 7 U -y 7"f - •/ XH^-T * ( H 2 (j) * £ 4: J 

[002 1 ] «BHIRC«^T, llWW^vT^ 

20 * 3nuna , ^2cO^*f-'y7°5b2r4mm° , ^1^^ 

* . tug bT*^® ffimmm®, ikiz 
b. mny4^#yryyiiftX'ffif8.uzm£®mi 

tfcfc 5di d Of •yTT'S^ai^ct *)20Vm- 

7#K) O40'C/WC*fLT 2fiW)JjaR»tt**tfc. * 
30 , H 1 fciptlftSfc 7 'J «y Xf -y XHS L^93SI1IIS 

^BtCO^T, -55°C(30 rain)— 25°C( 5 min)~ 150°C 
(30 min)~25'C( 5 mn) <n&BS?M ?Jl>ffljk (1000^>f 

[0022] H3{i*^t^l. i i i »*gaoffioS^ 

5a£F7^ A*-IC 15bW>'yXlffi 16bO^JSl*ItF*]g 
•tS^Ts CCDf-yX 15ai5j;I/F7^A-IC 15b^-e 
40 fl«l7»J -yyf-yrSeKtfcfllftfefR-JTV^. dO 

fi#2: F 9 -f a'-I C15bTM«rC* l» fcft. fia^fc fc 

[00 23] H4Jl*»BBfcffi* i l i iWH!aiW 

H^Xli. m3<D¥mfa1~ >y X5cBf±tS i o¥»*f- 
•yr5ajWM»fi7'J -xXf •y7 , 5*»l/0>4. 04fci5 
v , 8c{±^-«±Hlcm 3 OVN'y 7°m®c^|g(f A,fLl. 
50 m30^yry^^-yF. lib (i^20^»{*f -yX5b 



(5) 

7 

* 7 wire. 4 fc* 3 ? rsc 

fflfc, fcfcitff-yTlfffii. f'vT^yf^t, SIRS 
[0024] 3 fcfcifc. HSJi+XHHtfiRi^tt® 
jSWfcfcV vt tt, fc t itfSS 3 -/ 7°5cffl± 

fcVvC(±, 4^(*:f--y75a, 5b, ScfcfttJJBttfcJB&T 
(a|£»«cf-7r<0»*fcWM»S<l4ii:4<) . ffi®^ 

[ 0 0 2 5 ] fcis, *«Wli«iaKQI0!fclRS5*l6 1> 

fcfcifcf, ^>7^ffico^«ucOflHAu, Pd, P 
t, Ni&i'-CfToTki^ 4fe^'yr«ffiW^BJK?) 

[0026] 

•$&<nx\ am&o&w frr>&®m;mmM<7)ffi 30 
[02 ] *mfcm¥mftmwzw&i-immm\ 
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8 

J«U:ftKit6l«> (b) lilHWI.tfc:Kit>< 
^-yfe»*Lfc*aB*jRt»fBSH, (c) tt»2tf>iKV 
fy/^'y^ilLftttiitliffl- W) 
dfffl^mi&ffMt^m^^'t BrE0. (e)li^ -/ 

(f) {i^N'ynSffiSr^ ■y^JlMUdftB^'tiMI. 

(g) it* •v*uiszhmmi;LKW&z*tmm, 
mm. (i)»4»2 C5^mi#f- * rats i^*fv 

7£7J 7 7^7'llgU^mS£*tlM0. (J) Ji 
¥##3£Bo»rffi0. 

[03] *^BflWSI> i t^#:SS'OfficoSa5«^5:7r; 

[04] *S^t«*^N»*^^!lWB»^W*w 

tliffl. 

[05 ] ^wn^i^^mimsmi^m^mmiiTTs 
-tmm. 

[06] ftm*mftmmwMgmizm%uzm.® 

[07 ] ^*^«*^a&liS8««t^L/ifl!l<0 
JiWfcjR'tBrfflH. 

la, lb, lc— 7* 2a, 2b, 2c--#>f>? 
A' 7 b' 3-S8XK 3' -#5*3HR 4- 

W&">7 5b-»20i|m»»f-yr 5c- -1130 

6a-^l<7)A>"7lffi 6b-g5 2 <7)AyTll|g 6c 
•••^3«0A*y7^:ffi 

7a, 7b, 7c-taWHHHW 8a, 8b, 8c-^yf 
y^-y H 9a, 9b, 9c-#lM 5 «! 10a —12 
IR/^-y 11a, lib -^2cO*yr>/^-yK 
12-Ti/Cul 13-PvUM 14- -IS? PS 15 
a -CCD f--y7" 

15b 16a -CCD f-'yrOAy7°TOB 

16b -h'^^A'-ICWN'yrf^i 
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[JgitJBl ¥015*1 0U2 0B IWlEtf&mB&l £® 

im.ttmm>) mm imEmi 



(7) 
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